As one kind of skin cancer, melanoma is very dangerous. Dermoscopy based early detection and recognization strategy is critical for melanoma therapy. However, well-trained dermatologists dominant the diagnostic accuracy. In order to solve this problem, many effort focus on developing automatic image analysis systems. Here we report a novel strategy based on deep learning technique, and achieve very high skin lesion segmentation and melanoma diagnosis accuracy: 1) we build a segmentation neural network (skin_segnn), which achieved very high lesion boundary detection accuracy; 2) We build another very deep neural network based on Google inception v3 network (skin_recnn) and its well-trained weight.
Introduction
Melanoma is the most dangerous type of skin cancer. It kills more than 10,000 people each year in United States 1 . Early detection, reorganization and treatment is critical for melanoma therapy. It can help save more than 95% people. Dermoscopy is one of the most important techniques to exam skin lesions and can capture high resolution images of the skin escaping the interruption of surface reflections. Specially well-trained clinicians use this high resolution imaging to evaluate the possibility of melanoma at the very beginning and can obtain a diagnostic accuracy as high as ~80% 2 . However, there is not enough experienced dermatologists all over the world. In order to solve this problem, there has been effort to create machine-driven image analysis software to classify different skin associated diseases using dermoscopy images in the academic research community. Previous computer-aided classification strategies are less successful for two major reasons: 1) the database is not as good as enough. Previous work is based on quite few amount of dermoscopy skin lesion images, so programs cannot learn and extract useful features. 2) There was also limited computing ability in previous time, so people had little ideas to treat with a huge amount of images. 4 , language translation and speech recognition. A very important paper published recently in nature also validates that deep constitutional neural network exhibits very high melanoma classification ability and has been shown to exceed common well trained dermatologists (72.1% vs 66.0%) 5 . In this paper, the author utilized a GoogleNet Inception v3 CNN architecture with well trained weight on 1.28 million ImageNet datas. The final layer is removed and fine tune to the author categorized dataset containing more than 13,000 images which was collected from a combination of open-access dermatology repositories, the ISIC Dermoscopic Archive, the Edinburgh Dermofit Librar. The significance of this paper is that it is the first time scientists proved the diagnostic ability of deep learning in skin cancer screen. This is also the major concept of ISIC Dermoscopic Archive dataset and many other open source medical imaging datasets. Those datasets help us to improve the whole research community and to develop more powerful artificial intelligent based methodologies. In the future, we believe that artificial intelligent and deep learning would obtain more powerful results and finally benefit the whole society and human health. designed network also help to achieve a very high melanoma prediction accuracy.
Results

Datasets. My training data is downloaded from the ISIC Challenge website. Total 2000 dermoscopic
images includes 374 melanoma images, 1372 nevus images and 254 seborrheic keratosis images ( Figure   1A ). In Part 1 lesion segmentation competition, the hand drawn segmentation binary images are also provided. The validation data includes 150 unlabeled images and the final testing data contains 600 unlabeled images. The ISIC Challenge also provided the superpixel images and some basic information of patient including age and sex. In my training and testing neural network, I gave up the utility of patient information. It is proved that melanoma is age and sex dependent by analyzing the ISIC datasets and cancer society collected (Figure 1B-C) . However, in my strategy, this two parameters is eliminated.
Image Preprocessing. All the images are resized into 150X150 for both skin_segnn and skin_recnn.
Three channels of the dermoscopic images (Red, Green, Blue) are utilized in both neural network two. I also normalized the input images by subtracting the mean pixel intensity and dividing the standard and an output layer with 3 nodes is linked below. This 3 nodes represent the 3 classes including melanoma, nevus and seborrheic keratosis. We first train the network by freezing all Inception V3 layers.
Then the final two blocks of Inception V3 layers is trainable but with very low decreasing rate. 
